PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001 -1 60976 

(43)Dat6 of publication of application : 12.06.2001 



' '■ '■ — > - . . ■■ 

(51)Int.CI. 


H04N 9/73 




1 r: — : — — _ "-[■■••'" ; 


H04N 9/04 




(21)Application number : 11-343616 


(71)Applicant 


: SHARP CORP 


(22)Date of filing : 02.12.1999 

I ; ■ . . . — r-TTT": 


(72)Inventor : 


KODAMA YASUSHI 



(54) IMAGE PROCESSING METHOD. IMAGE PROCESSOR AND COMPUTER- READABLE 
RECORDING MEDIUM WITH IMAGE PROCESSING PROGRAM RECORDED THEREON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent white balance 
correction to an object in a chromatic color from all the 
more causing unnatural color correction and to correctly 
control color tone by preventing an RB gain from being 
locked, even when the color of a light source is changed 
rapidly or an object is changed to cause a rapid changes 
in the color of a reflected light. 

SOLUTION: An RB gain denoted by a point M on a cross 
line between an area consisting of points within a 
prescribed distance from a straight line 'ON' and a 
border line closest to a point N among border lines 
within the RB gain movable range is used for a new RB 
gain. 
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»'=>n-2.. ^E-©fe^»*s-b'ai^cSJ;-5!^fRBy'/'>?r 

r. ±ia,'=sN*J±iBRBy-^>oi«)®H©ii-«:fig-r-5. 

B y -r > i L/-C s:«-r s c i f 

Ci»5R512 ] iieRBy-onjiftssffl^a-r^w*^'. — 

N3!HJjaRB'>'^>pJ«lffiH(Dii-K:CiS-r*<t#K:. ± 

5^.*5«-rRBy-r>4, ir/cifeRBy-Y>i uris:^^ 
±ISST5£©i®ll*S0-C*Si6^ONi<D3^±©,^, 

M^s^-rRBy-r^*. trfc&RBy-oiLrsse-r 

s c i i T ^it*:^ 2 icum<Dm^tim-)im. 

N*s±ieRBy-<>pIS&effl©J1-«:fiST-2.<i:lrfC> ± 

**s«rRBy-<>*. «rfcJSRBy-f><tUrs93c-r 
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i. ±tB^5£©IEat*tOt?*Sei^CNi©3£S±®* 

P7!)5ft-rRBy'f>^, gf/ciSRBy-Y^iOT^-r 
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fi[g-r4<!:*{c. fffcKissg-r^RBy-f^^a-r** 
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[if*3B7 ] ±iB*AiLT. iliSCN±©j^^p,!0^-^ 

mitri> mmm e tciets©ii«j!^:&js . 
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fetcjSDT^^-f h-'<^>;^*is/cj«>K.i:«sftRB-y 

■ri>tcib<DRBy^ >o]mmm=^m-r m.i^^. 
W{cs-5t,i-cswfci^l?««:rjgfigu, ^iE©RBy-^ 

«)6n$, -e-©fefiS;»*!t-b'ai^c€>J:'5)&:RBy-f>^ 

^■r .-^.^t^s N i L . nig©* 9 h ^• 5 > X :&iis-r .s 

r> ±ia*N3!)S±iaRBy-Y>DjBi®H©j'i-cc{4g-r-s 
10 t#tc. ±faKfS!a±©,.^.*i^t-RBy'f>*fr/cJSR 

By-f ><!: O-CtSlS-r-SR By-f >i9:S*®=S:Wr4 C 
[iS*«9] J!^,=^.*O<i;0. Ry'<>*3j;0'By-<>* 
fe{cj£Grj^<7-^ h-'^^>;^4<!:Sft:»K:.iJvf|*RBy 

■r^fcit)©RBy-^>pjKfSBffl*«-rMm, ±iefti^ 

20 «6^n-S. -e©fefiS;^*3-fe'a<tAd:eJ:-5Ad:RByV>* 

*!ffii©fc»K: R B y > *s3£-r y ^ A 

±iE,'#.N*s±aRBy-r>aJS(||SH©i1-K:fig-rS 

BY-otox^t^ct^^mtr^mi^mmyu 
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[0 00 2] 
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40 m*i^x$>i,cttimmx$>^, c<D'px&nm(>cm 
«:tet,ir«3S5ti3i£?s. 8tti©sra-c*n«eci7feis, s 

its. iafg^«:J;»3«I^JSfe©7t?S<bi&:'3^i.. 
[0003] C<Dmm^itlX.i6{.>X. Bl^W¥i^=S:& 
< W31-r ■5/c*©i®tfeffliE*5* -7 h ^^^>:^UWX'$> 

imti^-i3^^<om^mi oiC7}k-$-j:'>fj:mf&x 
50 ts^(*©ia«ts«*3fes^»ri, A/D 
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CO 004) RT>7*1 04. BT>:7'1 0 sfj^n-e 
T>^<Dir>(> (RerV>, B^'^» ^iBIpL/, j*^ 

**©ei,>s5^W)R. G, B^mm<om:t}mifimL<tj:i, 

fit iSP^fc in/fw ©fe^^j'Ai^ * nrii s *>?rtl-»i-r 

fct^ii^^l 1 -2058 1 2-^4>«-C«. 

^jj^u-ARB-^v >tfggpi 0 7«. at- 

i'-fe;l.8l»SB 1 0 6 r3c«>e)n/cfefi£^K:a-3C>r R B 
[0 00 5] mn. C CDR B-y-r >{C«B$^t{[*5*H:f 6 

^^k*JtT*3nsj;^(cttS[§n^. pnti«sH*ii3taBi o 

8-Ct*. -Xv \y~M.RBy^>HWS!il 0 7 -CJ^It) (bin 
tcRB¥^>i!fi. RB¥ffi±-C^2t»fc*-5ffiffl«:*-5*i 

t $ ti- ^ «c i i' «{) -5 fc* -C $> S . 
[0 0 0 6 ] -TJ^t^D^. RB-y-r>pI«jjSffl^^CC^W 
*fc »it^«: »; «1ft^i*7&5^ o «l ifegl <!: /j: fcli 
^K. (1) «:?«:){«li->«t>eSSii5c-:)?fcMH#t. 

if^b-U. (2) C©J:^W:»^«B!)Sifio«l»fe8lli^4 

tut. Slfew^^^^i'u-tc^i-SJr^ccd^y-^ h-ft-S- 

C 0 0 0 7 1 ±isse*©* 7 -f h ---s^ *gB 
IHB*ifti»-rSfc«>©EI2tcS^-rY I QSt*t*R{cS-:J 
t^rtftonrijo. c©Y 1 QS::^»R«, 

*or. c©J:'5{cLt:Y I QSE:;&f*R*:;*:*<rs 
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h>'\'^>;^*0fflI©<9±«:B)5r<C<!:*J-C#€>. 

eS«©RBy-f>{C. ^^nllifiHi^SRBy-f^ 

[0008] ^Ur. RBy-OnJttffiH^Wrn.&Jg 
^tCtt. RBy-f>pIlMSfflrttCfel,>TRBy^>«r^ 

10 ^{C. tS^(*©efiS»*i*Pi3lc:«c^sn:«5:C>fe-C$)-p/c 

[000 9] 3;/c, C©lfefe-f>|i|fe®4>©?r^P>{cyu 
-K:fi':5tt.5J:^«cr-Si. RB'r'-Otinl^m^t 
tii,fcifo. RBy-f>*^{t$-&J6cC>J:'5K:i.rt»S. 
-en«±B. c©Jife-?>Slfe©fc©(i4^u-olJ<tt)^j: 
htji\,K tUi:)%^ W^fett*^fe©**til;^j3n-2>c 

[0 0 1 0 ] 01 1 ^rffit^r. CCRB^-Ofl^giSt^ 
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y-v-:f\tm^stmmti>. ) *>6s i oaccfci^r. 
aiii*©fefiE^*>6i^«cl9:^-r S R B y-r >*»HiU-r 
l^S. S 1 04-CC©RBy'f>*iDli!ilffiH{C*.5*^i' 
^*>*iJSt/. orstl®H«:*S«^«fhSL./cRBy-r > 
*^©**RBy-f>T>7'«:|g:^0. ^Bfcffifflfc^cii 
RBy-O^rSl^Ui^jrt-^ •r^£t>^^a©RB 

y >*5^X:7 u - A© R B yv > i L/ r t>®ffl s . 

[0 0 1 1 ] 

30 3fcJJJFi©J; ^«:RBy-/>3!>3Dlt!)ffiHrt*ii'^*:'^*iJBf 
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^ o r a ^ttfeMiE <»: 4 c i *p;5±f -5 C i *s-c * 

[0 0 12] LiPhtsUfi^. ±gBSe3feiS^«:<t4RBy 

t ^ » b u . isi*^t©fe*5,maii(c^^ b b /cis^ 
[0013] yti^tf. srt*>63gau«:ffl?f©BissiJ 

h^^z>>:?.miEi:n-ytd^S^Rif'-^>X. By-^>/h© 

I^l:ffc<tt»> Ry'r>/jN, Bi^^>^tfj:^j:'?tj:m 
jE€:tf^. C©t#. RBy-^ >?iiEfi©T>^-5^>;^ 
«:<fcO. ]ll«(By-<>. Ry-r» dSRB^Jttffifflil- 
i^cipHl lcc7R-r7a-(cJ:i9RBy'/>*s^{bUAd: 
RBy'^>*5^'(blyi&t,»/<:i!«)iX7 u-Atc*ji,»t: 
*>^*i6HX«3ji*n5BH«©feJSR^3!>Jg:fb^-r. 

50 mm. H0RBy-f>4itst-ri*«, -^b*). REnra 
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rn'O^bttj:*). RB^^^ifiUvi^ {U'ji^rf>Y) 

f ^i. m(iei«»o®)*?ra^u-ct,»ft:©riaaE«Ry 

©fiiJi^R B y -Y > pItt®H?:ffl^t: L * tcm^lCit. 

ai<iD**t?^{bL^c<!tcorL*^. -r&to^. RBy 

[00 15] 0*0, RBy-/>pJS!l®H«:fflA.5® 
e©-C, RBy-/>DJS6®H:Sr^iL/t*i6iti-5TRB 

y-r >©if«tss*f?±ixr t/ * ^ <!: > ^^m<Dm^t>m 
[0016] *^ww. ±iapjs«:^*^c$n/c*>©T? 

itofcm^Th. RBif-oimuv^^-r. ^^jel 
< mw-r -2. c i *s-r # i>mmmm-:mi. mmummsid 

[0017] 

iaj: B y >**n-enjii«a(c <!: o fciffiS^pcB;^^ 

*W:-i:>S)&RBy'f>©®lS|:*ffliSW<tb. 
^iiSiit* J: 0 Kf 4fc»©R B >BJ«ieH*^r 
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ii?s©RBy-r>*^-r5g^sBCio. *t3ti-r* 
iii*©fefiS;^*^e.*j?)6n5, -eofefiS^^i-fe'ni^j* 

<l:^^RBy'f>?:^r,^,4*NiU, ia^©J^'7'f h 

>;^*i^-r s«iffi©/c«{){cR B y-< >*gft^-r -s 
iil«iftS:Srffi«c*jt,»r , ±fBfi&N3!i5±iBR b y >-sjm 

®H©i4{cag^Sit{c, ±iSi^Wm:©.^,*5«-r R 
By-r >*»rfc^j:R B y-f >i L-CtftSf S C i^i^Si 

[0018] ±ie©^fi£{C J; , ±iei^w^±©**sa 
10 tRB'tf-O^. mtcU.RBV'dytVXWtMth, t 
fit>i=,. RBy>f>nJKi«5H©?f-at-CftSiKfMa±©..^ 

*5a-rRBy-Y>^, ^/tJ^cRBy-oiorst^r 
^. i//c*io-c, S[m$nsRByv>©sfii«. 

$-C€>RBy'f>oJS()ffifflF«9©fil«:ii-S'5. ffiffl©51- 
'^WtB«:t,>. -€-n»9)it. RBy-r>©*W*sn^ri^# 

•r. *'7-(' F.-'f^^xsfjws^tf^n^. ^©f^fcji^ 

[0019] C©<fc 5 CC, 3feaSfeA5^^cc^'(l:b/c« 

20 ^, Shi>^,^mwWlfimt[^. SW*©feAs,%i®cc^<t 
OfcJS^-C*>, RBy-f>©P-^i'€rEft±-r-SCt*s-r 

tt^. *-SlH*«[^«:*5^{bL-. S«3fe©fe30S3&SWC^ 
{bb/ciS^-Cfc. RBy'f>*!!ci-^i'1f-r. feSa^iEU 

[0020] */c. *^Bj©jiifiii8ia:^«^ ±.mtm 
<<cm9ix. ±.uRB^'^i^-^nmm^m.tmMi>K — o 
30 J':i±©^w«<tbr©ii^rjf^(iS§n-c*j»3. iid-^.N 

" *SJiieRBy-<'>'5IS!)|iH©i1-{Cfi[§^5<i:*0C. ±ie 

j^m©^^-c*Ntc«*>fii,^«Wiiii. iai»oN*>6 

BlT^©^!»Ji(F«1(C$> s i ©3:^±©,#, 

*s«fRBy-f>4, mctiRBf-Otl^XWL^ti, 

[002 1] ±IE©^f!£«: i 0 , m.uonti^hwx&^w. 

mime $> e> s t , ±iEm.^wi<D -5 *. -c 

.■;^.N«:S^iifit>^^SIi©3^±©*Ai^-rRBy'f > 
»f/c^cRBy-f><tU-Ci85c-r*. U/c*i-:>r. » 

40 m^n/c. **i93c-r'^*RByv>^*-r*N<t, n 
BgtciS:^-rsRBy-r>^«-r,'^,<!:*is:c»icist^ -r^s: 
t>^. ss^-cRy-f >*j<i:cjfBy-<>*s-en-etiia(riffi 
i^j^. ^ur, ,^,c*^6*N^©^«i<tJ:b'<r, sy 

>©it«:^l^*^l5l--C$> 0 . »^?:te***?S6f 

-f F/-c^>x©*ijap:^ifi]*:^t < jSffiit--5c <t3&s^cv>. 

50 -vi^ib-rio^msciAs-c^s. 



[ 0 0 2 2 3 *^W<0DH^fe«iffi5^W. ±ffi®« 

t 0 0 2 3 ] ±te©1tfiS{c J: {J . ±iegfS©ISgt7!)iOT 

y'C>*j<ti:>fBy-r>*j-?-n-?'niai>{ii<»::^-2>. -^-u 
[ 0 0 2 4 ] * A:. :^mMom^m&-mkkt. ±Mmi& 

tCtel^T. i^RBy-f^oISiiffiHi^-r^U^. -o 
*s±ieR B y > nJS(||ifflor)Jr(.K:{4§-r -S i # {C. ±fB 

A^-TRBy-o^. mfctjiRBif-^>tLxs!m-r?> 

[0 0253 ±iB®«fi2{C J: 9 . ii^CN*^6^S©ie 

*N {cS*>i£C^iSS#«ii©55^±©**i^-r R B y -f > 
frfc/iRBy-f>tUrS3£-r*. L/c*ior. » 

msti/c. **^-r-<trRBy'r>^«-r'SNt. n 

Bg(CS3£-r*RBy'f>=l:«-r.#.<!;«satHCittl,i, fiS 

fc^. iii#t?Ry-r>*j±afBy'fi'*s-€-4i-e*iiai>ffl 

>CDii«:^|^AS|5)— t? * , »^5rJjn;t955*?:i^6-r 

t$^it-r ^(o^m^ s c i *i-c# 

[ 0 0 2 6 ] sfc, :^mM(om^!imymit. ±ia<D«f 

i, ±a^S©ffi8l*iO-C*^ii:«CNi<Di&l8±©,#. 
P*s«-rRBy-/>?r. mittj:RBy^:yiiLXStm-r 

[0027] ±gB©«RS{c J: 0 . JhsB^f^©^** 0 r 
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msit<Dim±a)^.pim-rRBy^:^=s:. mtcf^RB 
iS:S-r'<#RBy-('>%«-r,'^,N<»:, mmc^t?>R 
y-f^fejcofBy-z^As-e-ti^nfit/iffitAjTS. 

[0 02 8] s/c. *^Bj©iiii|.j!ia::^«. ±ia©« 

fiKKmr. J:iB^N*J±fBRBy-f >oJi(,jiH©Ji.«: 

h;uCA<ttc-otirSfA^^|S]±*i<J:af«SliifiS;^i5l 

TRBy-O?:. mfctjiRB¥^>thXWC&tr^CiL 

[002 9] ±IB©«fi£K: J; «3 . ±iB^*Wifig©^i*^-C. 
fti|gW«:-:)t,i-C.^«Nil3)Cffli|«:*€>SI5;»f&-pT. *i 

J&:S|5^±©^5A*5«-r R B yV ff/c^c R B y w > 

itris:^-^^. L/c*5-3-c. »ai$n/c. *5fei§:s-r 
-<*RBy-r>?-«-r.^.N<!;. HBstcaasf ■SRBy-Y 

*4jiS6-r:;^r6j*i<i:i>-p/t. jf;'?-/ ^-'^'•7>x©^^J^al7? 

CC, tSf¥(*©fe*5ffi^(Cg^f^fe---<!:^^fr-5©*«l^ 

40 [ 0 0 3 0 ] s/c, *:^B^©iii^*2:Ji:^ffiw. ±ia«fi£ 
«:*jt»-c. ±M^}k^tl^x. ii:^cN±©*P3j5a-rR 

By-Y>*, tr^& R By 'TVibraSlS^SC 

[003 1 ] ±iB©^^«: , ilBsSA <!: LT. ±fB 
^«[©^^-C*N(C«feifiC^i^^iKi> aUCNt© 
3SS±©.^P*««^RBy-f>*, iBr/cJ&RBy-f^i 

hxwt^ti>. Lfcifi-yx. niattitc. ^^mt'< 

tRBy-f >?:^r*N<!:. jl^CCiSJST-SRBy'f > 

50 j:cjfBy-f >*j-en-etiifii>ffii^ci, ^ur, *c*> 
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^^=s:m^m^^mibty3mA\ [003 6] 

u. mA%<D^ffiMmiicmti'fcm'^iic. m^#<o&.i)i [ 0 0 3 7 ] s 1 tc^-rj: ^(c. li^Ma^gi urcD 

[0032] ±iB©PS«:P9i-r-S/cfe> y'b, S k-^-fe;ba»gU6 . U- AR B^-Y >H-^ 
m-#.?:OiL'. R^^>idJ:UB'f 10 gP7 . BJKrffifflifij^gps . pJ»l5H?J-RBy-r>SgtSt 

RBy^ya^Wim^mmftl^. gps. fcJ:c;oJ«i®HJ1-RB-y-Y>fftf-mSI59tcJ:o 

J:5K:^Sfc«)©RBi'''f>DjS6ffiH*S-rMl^Sr. ± T. RB^-/ >^^l5*s^«^^nrc>.S. 

iBttllW«:S-:Jl>rSl:ffciKI?illCcr JgfiS U . m&<D R [ O O 3 8 ] mtm»m^ 1 ». 0 ii 

m-ri>Km<DfcibicR Bir-^>^wtM-ri,mm$immm. >y3{cj: Hi*«t^^^ i i,cmihnxi,>i>^i!fim 

yt&RBy-f><!:UTs5!S-r*RBy>r>s:3e^s*« C0039] RT>-?"4*jj;ufBT>-7-5w-en-en. 

[oo33]Jtc*j. ±^^9!^mmsa. m^it. rm m:f3ti>&m^r>^ (.R^^>i^<^^Si. B^Ai^m 

ai:^)is#€rtiig-r^By-Y>*tits#is^, mrieasiig© RBr>7-ijgif*-r.5, 

fefi£^*>6fefiX:»*5-fe'ai^c€>J:^«)S:RByV>^#ta [ 0 0 4 0 ] :*:SIJi©?gg|t?W, cn6©eft-^7>:/ 

f SRBy-^>^ia#l8-?». RBy'f>*i±iSRBirV ©y-f> (Ry-f>. By-r>) ^SSgpO. 

e*fi^5Ci*sr^.S. 30 ^©R. G. BS®m©W;^jfii*5i?L<)tc.S.J;5{cRB 

[0 034] ittc. ±MBmiSi^mmm.kt. mxu. T>:/<Di^-(>'S:mmt^ctic^io. ^w-i^(Di^m^ 

«5ep6eH^*}fltB-r-5.eiiii^tttij^e^. ei®s©a [oo4 i ] efi^-fe;us#gP6«. Rmm. Gmm. 

fSi^^itm-rimLf^im^^^m^hc i*s-r#4. Bii^*^6effl««raHit-.5>eiii«atti^©-c4,^i i 

[ 0 0 3 5 ] ±iB©g|IS*)K9i-r«./c«>. JfcfgiJ^ ■e©aillg©fefi!c^*tf-^-r.5fefiR^itm^®-C 

J;^K:-r.5fcJ*©RB>!rV>oIS|,jeH<&ft-r«Jg*. ± '>fc&tV<ir^it^7Tk-r. 

^mmwK.m'yi^^xm^tcmwiSiicxm^o, ^&<dr [0042] r sy-i' >»m^mxibi>-Ay u-ar b 

By-f^^R-r.-^.^r.-^xtL.. Mm.t-r^mm<D^is.^ ^-onuuixit, agi5^3'©RGBffl*^^-e©feAS^ 

*ie>^«>6n*, -e©fefi£^*«-te'oi^c^>J;5^iRBy ?rfh^T-5. fnctj^^ eiS?R©fe^^*>6fefiK^*s-»^ 

S-r-5teS©A:«>«:R By-/ >?rsSS-r'5®»*[ia:/P [00431 ^>CtC. 02 *fflt,»r eil«ttffl©ttffl** 

yvA?:iBliU/c=i>f^-^^;^iROpI«6i5:iB^«ei{* Ui^^-T^S. SBi^ORGBfii (R> G> B)*ffll^T. 
±iB.#.N*i±ieRBy-^>pJSbffiffl©J1-«cfl[ ( i ) tc^nTSS^tcjcOSiiifgcDa^^ I tQ. te 

s-Tittic. ±s&m!m±<o^.i)m-rRBi>'^>=s:m* j:zmmmY=s:nm-ri>. r^tfc^. 

Y=0. 3R+0. 59G+0. IIB 



6R-0. 28G-0. 



20 



I =0. 

Q=0. 2 1 R-0. 5 2G+0. 
[0 0 4 4] Aic. ^ U) iCJ:r>X^ebtcY. KQ 

©sffiKoi^r. ^ (2) <j>^immicms.ri,mf^ 

©RGBIi*«!l^»{ca» (im) b,^ (2) <D^«* 
I m i n ^ I ^ I m a X 
Qm i n ^Q^Qma x 
Ym i n^Y^Ymax 

[0 04 5] C©Ci«. 02{C*Jt,>t:. YIQti:^{* 

<:<Ot.t^m-ri, Ltcili^X. 4*©il:^I = Ima 
X. Q = Qmax. I = Imin. Q = Qm i nCCio 

«c^^K:^Sn.5J:5tC I ma X. Qmax. I mi 
n. Qm i n*«^C<tKJ:0. &mm<D^<ORGBm 
^mni^. 7b-A©RGB¥*^fii*««t>4{:i*l-C# 

[0 04 6] CC-C. Y I QM.y;WR<D:k^S'OtK)± 
iB4'7©i%l!t{E[ ( I max. Qmax. Imin. Qm 
in). i6JzURBy^>oiWmSl^':>l^rm^?>, 
[0 04 7] f%*>%. m2t^$>^J:^rj:Y I Q\L:f3i^ 

[0 04 8] L.*iL/. YI Q3i:^»R**SD''^^<■r 
5, Y I Q3i:/3(*R«^i!>;A:^Ji?)«:^SLrfc<<, m 

»i>mit. ®tO«:GRT©Wt,i?!£ag^e<-r-5J:'5CC;^ 
■7-^ ^-'^'^>;<$WUTl,»■5©r. CRTWJ1^S|J^« 

■e©lifer5^^>i;■^^^^>fe^^cs, tc^iM<DJ:^ 
(c. 3}-u>i/fe©3fe?gT*sei^*TrM^^n/cec^iej 

©!gj{**ie<ftSJ:^«:^®L/ifewntf«c6^j:c»*J. C58 
Gr = g/r 
Gb= g/b 

[0 052] mmt. u-Atcto/corJid^^Ti^K: 
e<fflE3n^.J:5(c. A (3) K:j:0**e,ti/cRB* 

Gr= (g/r-cGr) xd/lOO+cGr 
Gb= (g/b-cGb) xd/lOO+cGb 
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3 2B 

. 3 1 B ( 1 ) 

iijflJ©fe^«ii (RGBffffiffl. RGB^l^ffl) r. 
g. b**a)5. 



(2) 

c©:*-u>i;»fe*JY I QSt:&ftR*'6^^«:»-r*ir. 

asssattiife*. ^nm<DmmifiY i Qit:^^R*ffija 

^. -en€:R)5<-fcto«:. Y I Q55::^<*R«. ^::i>:A:#«f) 
«:sg!5EbT*j<. c:©J:^{cLrY I Qlt:^ftR*:^# 
<-r^i, ±IS©J:^«:5l6jSfe*5;*c*<^<fcL/cJt^ 
{c. Jh-^-^ ^>'^•^>;?i$lJSlI©^?±*P;^<•c<!;*i■ct^. 

[0 04 9] ■e©ifem, i^-?>Slfeil>ofc. 

^. -e-c-c, ^^c-Y ^-'^•^>x^$^J^a©it»fe^RB^r• 
•/>«:. St^iMfiH (RBy-^>oI«[lffiH) *S9:WT 
i+»ifel^©RBy-r>*sc©»fflrt*>i'^*i«:aH 

[0 05 0]a5SffiYmax<!;Ymi nt<omtf:fStL 

-rw, eiii^*aaj-r'5©*5swr-*sAi*. aite^jk: 

«. 7fe©^ + -h?r— ^©MKt?M^L/, }gi?tri,i 
S«MTltfe<l: 0 i>Mmm< > ±HI$-c©fiii c> ^ c 
itc^cS. tctcL. S^ISKtt. C©J:^{c7fe©9^i'- 

h *-s©Ma-rMBJ-rj>t^<^j*ff^i Oifti-^, ^ cf. 

[ 0 0 5 1 ] ^^c^-c, ^-ARBy-^>tf^g|57r• 
{3:. afi'42;i/m»SB6-C**:rcfe^ffl<ilk:»-:5t,»T^>c 

7u-A©RBy-f>*mta-r-5. ^c-^ ^-'^•7>;^1i 

iEWlJtS3f i*cD asp^ii^fejgifeK: J: r fe*5-:>c » t: u S 

>;^?BiE^wc©agiJ:^*sa < -:)-ci,»€)«r-e*^© 

Ui>RBmm(0^^mt. RiH^©^€rGr. BHi^ 
©fi&iSi=&Gb<b-rii. 



30 



40 



(3) 

★ y-Y >^—^<om^-cRBr>zricscM-ri. 
(%) i-rsi. u-A©RBy'f>«. 
By-o^-en-encGr . cGbi-r^i. 



(4) 



312E©R 



(8) 
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[0 05 3} ±fB^S&ffiH*iJSg|58«:J;-,T, RB^^ 
R B y > DjSdffifflrt «: * 5 t ^» *i 4*iJ5£-r ■SnJ 

G r = G r m i n 
Gr=Grmax 
Gr =pxGb+q 
G b = G bm i n 
Gb = Gbmax 
Gr=pXGb+Q' 

[0 054103 {C*Jl>Tcti5^SP©ft|gW«. ±m^<D 
±^®RBy-^>-5ISb®ffi€>. *l©^*53tj®t?*-5JS^ 

life. efei^^k^-S. CCDfe*. 
[0 05 5] Gr <tGbi©(EI?fii«:-ot,>r^'^.5>„ ± 

20 0K*i6. WlHi-^Bg 1 0 OK^-eil^^i^CC 
9lS-r^. C©32 0 0K<*:9 1 OOKi(Cffi^-r^R 
By-/>*5-en-etl. (Grm i n. Gbmax) . 
(Grmax. Gb m i n ) i^c-S. C©J:^{CU-CG 

r<bGbi©Rgi?ffi*5^*i'e*a^s$ti.s, ^t*i. cn 

4. 

[0 056] :$:SI;te©?f$^:C«fti^W?:etJiei^tm«C 40 
Ur. RB-S-V^^ttlSffl^SC (5) {c^-^fiiKtc: J: 0 

L/, C:©±T2*cr)ft^<k4-o©iiJ8Gr =Grm i 
n. Gr=Grmax. Gb = Gbmin. Gb = Gb 
max-CHj!ti2ffiH<bl/T&J:(>>. ttHW 

[0 05 7 ] oisjiffifflj^i-RBy-osstitgisgrw. pj 

BWSfflWJESPS-CGr, G b*JR B-y-f >oI86ffiiB^-C 
ftofcti^tc. ^(3[)<l:^«:RBy-<>©lftfJ5[*tf 50 
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* J: ^tCje^/cR B y-<>oJli®HF«iK:*S*ii' ^36i* 

¥i&ti>. *llii©}f5!S|-C». S3 til. isfli-CTi^TJ; ^ 
{C> i^Wi^il^r<D'^©6*®iSi^*sJ:0'6:*:©ii:^ 



(5) 

[005 8] 04 ^rfflC^r aJSb®ffl*IJSgC8 (Oim^m 
tS:^'>->*fflSL. ^©ttf©RByV><Z^<k*^ 

[0059] af^rMHJsn/£:Mrt*^e>,^occMii- 
^^^-^ ^^^'5>x*s<^;nrc^•5tfc^-c^*RBy'^>© 

mmiGh. Gr) «<=SC©J;^)&{4g{C*S. C©i 

y-/" ^>'^•^>x^i-5,/c^?)KRy-^'>*^gle.L/, Jlfo. 

=?^^)i^fife^^:©ef|{c<t:•^r». RBy-f>©^^t». 

04 ©^4i^r-^TR By-/ ^>njKi©H*»-rn, ,#.N«: 

ct^i-r-Si, C©J:'5j^j:,'#,N©J:5{c. RBy-f^nJ 
[0060] C©J; ^ *C3lcj®*5^*^63S^{c,liS5[tc^to-3 

# < «T'n/cfe©^ft (^fe^sife©fi5^flg^) ©ss* 

[0 06 1 ] S£*r*tl«. ||tHi$tlifcRBy-f>*SR 

B y -1" > pJIti®ffl?r «-rn ^ <»: Sljffll^ff ±f -5 J: ^ «: t 

{c^<bufc«^{c«. RBy'r>*j^«fe^toe>-r. * 
[0062] -i3. :^mm<om^vit. r e y-/ >pj»i 
y-f >*sRBy-f>DrB[)ffiH?r»rnfcis^t?fc. *7 



(9) 
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'f>Wlf-||tS|59K:J:0. RBy-^>liISl)®ffl©^??l8± 
(Os^inm-r R B y-r >?:l9:^-r S i ^ SU® ^ J: ^ tc 

[0 06 3] $6(c. :*3li6©».®t?tt. StWStifcR 
B^'^ >*5_ta© j; 0 (c R B -C > BjSiiffiffi^{J-rtl/c 

i*{c. -eoRBy-f >=&^-rj^. (i^«) . r^ct>^± lo 
:^t^t,^B^^v>^^^■r■^.N^, ji,*oi^is^ii:^^ 
i^WiS <»: (,#,M ) *5^-r r b y > gS:S b . -e 

©ism. •^i' h;ucNpi«, Ry-f>jiiii>, BV-ii^m 

(c-r-scids-ct-s. 20 
[0064] ifete. WMW^mm-cs>:h ^©^a (ie 

SitctJi'u-) Si3Ri*ii5cu;fc«^fe±i2©J:5{ciKW 
iS±©RBy-r>€:iS3£-rSC<!;K:^c^*i. ^t:'?-^ 

5>;^SiJW*«liKi/ri<>.s©-c. c©i#^-cfc, iEbt,i 

[0 065 ] ^XfC, ±geR By-T >IS:^*!iS©i¥lffl«:o 

0. ^^fmmoBm-cki. ^<omtfj±.. .#.N©RB'5r'^> 

?rSST-5>Ci«f tJSrl^ 2jJ:||;te©J^.^t?«. nJttffi 30 
i*ieAr-C*5fiimON*>6Sf5£©ffil«mK:*S,^ 

fip* (Gb) :^risjiE©isi#{cAB/ci:fr6-r, -rtyta: 

5?i^t?$>-5iij^Gr = pXGb + q<i:©3S'S5rJ i^T 
-5. a^G r = pXGb + q' i©PI«©3^'^,^r 

FiTS. im«lC. itIgON*, «ll*:€nfiI*©[fiJ*{CA 
B/cWre.T. r^/cit^iil^Gr =p xGb + qi 40 
©S^j^^KiTS. i&*J. ajSGr = pXGb + q' <h 
©PJ«©3K,^,*HiT5. 

[0066] C©<i;^{CAB-re>Lr-C#/'c2il^<!:R 
G-5rV>-5Iiti®ffl<b-CB**a/cg|5». -TAdrfe^a^J F 
iiSlgK H t -Cffl * n/c^t^©aJ^*JMi^ S -C* -5, 

[0 06 7] tjiis. iE©r»Jttc-r^^fi<b. ©©fSjtCC 

[0068] ±iB©0r^lB. S/<:b/c*io-r-re>f fi 

(AB) w. aifp«*j|iiiEa©assiLri'©i:^*€> 

©3&J»6nSJ;^K:Uiteti*'<!:l»oitl&S^^. AB©X 50 
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#$*«f6©Slg{c#i?.2,^SP^M:j*:t;. •en*#i«;l,T 

filf'P**5fiE:gK:^*^Ci7!»iT?^S. -TJ^jrte^. RB^ 

«i>57C«bi^d:S. ±ie^SffiH?:^«>S:fc»©AB«. C 

©R B y >© o^;^ 7" T'tctk'^-c/hs c>fiii r s c 

i^sSfSOC^, C©<t#. AB*;A:#<-r6<!:*7'(' h 

[0 06 9] */c, issf*{cf#p.iiSRBy-r>©fiit 

FBy-oittti, Ryv>i«ii>j r^-s. ^©fc*, i@ 
^fcff p>n-2.RBy-f>©ffiior». i5ii;< ray 

^KillimSen-SRByV^Ai. ^Mifi^tRB^ 

^ > i Jt'<r*ijffli:*r^*s|g-t <s J: ^ ^fflSHi f-s c 

[0 07 0] 0 5 tc^-r Jr'^tCCC-rtiieiSFK 

c©J:^«:ittlKFKt«fWi(Gr«) t^Si^K^MfK: 

iSi<D'?*>mit><D2:$: (iS*gGr = p x G b + q iBjgG 
r = pXGb + q' ) ©fa©8B{S (IBIRS) ^rABtCfS* 
icSg^$1i-SCi*s-CtS. rfiio^^ C©i4*©^© 
raPgAlEWnif. RBy-Onlljj^ll^m^iti'^C.!: 
-C*0. C<D^^lctABi>i^t<LXJ:i,K —Ij. C© 
*4»©l8©raB*JJKlt*i«. R B y-r >^8MSffl*J»t» 

ic^-^ct-c**), c©i^^iAB^>/^$<*>•5'<^■c 

ttl^F K iSlfA'i «rSC^ tc WtC-r 2> C <b K: J; 
0. COHJltCSHK:, 7&»-3. {}>f3:\,^mnM-C, AB. 

j>i,>t:«^ST'< R B y > s c i *s-c * ^ . 
[0 07 1 ] ■i; N©ti[gi or tii^'V^ *>©!&!!*•) 5 •& 

mtf, RBy-f >nJSMiffl?r«fiR-rSiffiB5©i>i 
OG r = pXGb + qJ:0 h±iC$>^m^-P. G r = p 
xGb + q' <tOfeT«:*Sl«^*5*^. ^^St^W, 
n6 2tt^rar«*-57!.5. flfe©i^Wi||<bL-C©ai®-r;^j: 
*>%Sil8Gb = Gbm i n> Gr=Grmax. Gb = 
GbmaxS/ctiGr =Grm i ntC J:orffiHi1-<!:!& 

[0072] :*ia6©?gSr». .-^.N:)^. R By-/ >oJ 
ililBH*«^-r Sil:i^©0<t-3G r = pXGb + q<fc«3 
4>±k:*)-2)/ci*, it|gGr = p XGb + q ©«^*i, it 
iKGr = pxGb + q' J:9t>. .-^iNtcifiin S/c. fife 

o^xommmt {^x<Dmmcttj:t>%mi^G b = g b m 

in, Gr=Grmax, Gb = Gbmax. Gr = G 
r m i n iit'^rfc. iftegG r = p xGb + q*5, 
*N«:ifit». •e©fc8&. ±SB^«S iiSiSG r = p x G 
b + q<!:©3i5K±©.#.*«». ■e-©ffiS©Gr. Gb€: 
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[ 0 0 7 3 ) OS D . ±x<o^nmt Lx<Dmmmt> 

SSSGr = pxGb + q. Gr = pXGb + q' . G 
b = Gbmin. G r =G r m a x, . Gb = Gb ma 
X, Gr =Gr m i n<DJ&*i-Cg*>,^,N«Ciai,si:i^?:-e 

±©-#.?r*«i>. -?-©iffiSC!)G r . Gb*;^7L'-A®R 
B y -r > i 1/ r R B T > :7"«:g:^-r S , 
[ 0 0 7 4 } C©J: ^ {c. :*3lificW^m*5(r»-CB. * 

s) RBy-^>pis!jeH©i^W^©^^-rj^,N«:* 

iti^ONi. ElgGr =pXGb + q<i:©3^*M?: 
-eoffiSOGr. Gb*;^7U-A©RBy-<>* 
(Gb_m. Gr_m) = (q/(a- 
i * «3 <.^.M) , —If. .^.NJi^BiSG r = pXGb+ 5« 
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*<tu-cRBT>^(cis;5t-r4. -r^jrfc^. ±iiE<omnm 

B) i)iO-C$>?>m^X$>i>. 
[007 5] ^fc. itiSG r = p xGb + q • 

0 SJIAfC W^cBJI i ©3^ *<Dffi«CDG r . G b ?r^^7 
U-A©RBy-f ><t UrRBT>:/{Ct93eUfcJ&& 
«. iiSMT^ctJ^^.Citb'^T. Rer'-f>*ijiS/j>o« 
10 By-r^W^CSSincSyti*. 

[0 07 6] e^ONi. RBy-<>pJS!iS5ffl(Di^W«l 
©^>-fe-C,'SN«:S^>at^^Wiea<i:©3^*©)S« (Gb_ 
m. Gr_m) tt, ^^O^f ^»e.ns, T^cto^. 15) 
StC^f <fc ■5«:,^.N*iiai^G r = pXGb + qi:«3 4>± 

•p) . q/(a-p) xa) (6) 
^q' J:OfcT{C*^i€? (El^ifT) ». 



(Gb_m, Gr_m) = (q* 

[00771 c©j: ^ rj:it!^M^Lm(Dmmicm^r^ 

R B y-/ R T > :?"*iJ: iy^B T > :7'k:^n-ent9:^-r 
SCi{Cj:»3, BISORBy-f >*iRBy-^>DlSMBH 

<Dii-«:**iifc€>. RBy-f^nrsiiffiH^^^-sieii 
±©ffl*mBy-f><!:u-c^3ns/£«e). 

[0 07 8) C©J:5tC.^>M^©RB^rV>*l8Sl/te 
lii<t©fe*ii"'5^'fbi-.S*'{Ccfc-7-C*>at)-5*i, RB-y 
6SS«:S%3g<. tctdO, ffll»rbt>RBy-f>*S 

[0 07 9) ^c*j. !^«:, ±ie@ttii^«^ 

fe^31ciii©fe©^)tc^fb(C)^j&r'#. ^fc^Sffl-c* 
S. L*>L&*S6. cntCK^-r. @(«g»S^K A 
/D^>-'^•-:5f 2*i<t:y;OB3j-r'-b'? h i5'7>-7'3?rffl 

ti^fy^otc. cn?>©^K:j:iA!ia{c<fco-cffe>n 
*© ii5«©, stffliiT'- t vx(m&im^i:nm>^ 

tiiStticisJiLrfct, -e©fB»}iftAie*©Kiil7'- 
:5'*'^<7*cS^^ajb-C-5-©*;'7-C hA^>x©iBSIS!iS 

^ J; ^ tc-r -5 c <b t>-c# 
[0 08 0) ^XJc. ±^a*='>tr*-^»v7 h-^x 

©^%©ff,S©gWvt. m«. ^X^u-ARBy-f^tt 
Sg|J7. nIS(l«6iB«J£eU8*jJ:c;nJ«WSiB^1-RBy-/> 
m»SP9tt. :#ffi©-'^-F'^»3:r{cJ:6r■7^^;a3 



/(a-p) , q' /(a -p ) Xa) <7) 

20 $n-54>©-c&o-c*><ti,i. *fc. c©v7h't;jtr 
7a b'-r=^ J^tJ'-?'. MO. y*y*- K<!;Ci-:> 

F * T (C J; -3 $ n -5. C i t » . 
[0 0 8 1 } m6is<i:Um7^mi^^xvy h't7:cTfija) 

h ^< ^ > >^*ij{ai©rts:w, V 7 h T*(itait??T ^ 1 1 > 

30 -^.-SK^^i-tcotirw, ±ie©s 1 (ommc-oyrm^fc 
©<t|5l— r*^, ^(Dtctb. JWT-cii. iiL-c. y7 

-So 

[0082] CC-Ctt. H^lfe^-?-2 1 . A/D3> 
^t-d?22. OB:t7H25r hi;^>7"2 3. RT>:/2 

4. BT>-7'2 5. *Jj:0*efi'-fe;l'«»8P2 eW-etl 

-en, m \ icrjk-rmi^m^m^ I , a/d3>/a*-^? 

2. OB3f--74r-:» hi'^>7"3. RT>:/4. BT>7" 

5. *Jj:atef4'-fe^l'S»W6<b|5l-©4>©*ffl«,»rC» 

OBa}-7-b h i'9>7'2 3(C«fc«3, 

C^gB:«-©ai;^»<l^AS-fe'o i J: -5 (c ^ 5 > 7*§ n^S. 
[0 08 3) RT>::'"2 4*sJ:c;BT>>*'2 5tt-en-? 

nRiSfg, Biii^©Hl;'3(i-^*it«iL/t:fSS^asSP3 0 
'Ntiij^-r-see-^r^^ (R'>'-f>if*i^g. By-<> 

Ifig^S) -C3!>Ki. cne)©fem#T>:/©y-f> (R 
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(0 08 4] Sb-d'-fejuasaszett, ^^-rh--^^^ 
tji^mt^m 5 *t©3£*s«^-5 c i (c <fc 0 jfejgfe 10 

[0 085] -7-^ i'a3>faL-3f 2 7W. 

R B y >it^gi5 7 , "5i«i®ffiipj)£gp 8 ie^zmmmm 

[0086] ^{C. •7^4'a=i>fa-d»2 7{CF«J»3 
n/cV7 h'?iT<Djffla#jii«:r3i,irS7«rm^rgi?8 

( 1 ) teJrcfS (2 ) -c^^ff-cagSRoafflfeJcUf 
P3>f*-3f2 7(crt®3n/t±tav7 h-i^^Tj&i. 

[0087] S 2-C«. S 1 -C^^/ceSffifii ( r . 
gr. b) {ca-^t>-c^X7U-A<DRB'y'r>=&S:tti-r 

«:<J:-o-Cfe*s-o(,>rt,>S/ta>> fe^ffifflr, g, b»^ 30 

&o-Ct»5«-rr*-5©-Cr = g = b«fc^5. bfc*«-:> 
•C. +^'7-^ ^>'^•^>x;S:<?:•5/c^s^)«:i£^i!^5:Rr>7■2 4 
*J J: Clf B T > r/" 2 5 5 n * R B aiSS©S«^?^» > 
R®^<D^*Gr. BB^<D«^fS*Gb<fr-S<t. «« 

fsse (3) ttji^b, 

[008 8] 1^:7 U-A(C*D/cr>r^£i?)6*^{C 

B<mJE^ti^Ji^ic. mriB^ (3) «:j:0*Jt)6n/c 
RBy'^>S:-3£<0«9^-CRBT>:7'{Csa;ffi-r*. 

?rd (%) i-r^i. i>c:7 U-A(ORB-!rV>«, m& 40 

®RBy-^>*^ti-encGr. cGb-r^i. Bufese 

(4) ©J:5«:*3ns <S3) . 

[0089] v^i7P3>fju-^f2 7{*. ±a©a») 

nII!lffiH^SgP8iL.r©tifig«>^-:>rfcO. ±iBG 
r. Ghifi. *^fe©iBji*fe?:a<?l#jA$jSc^<fc^K: 

< s 4 ) , :$mm<Dmmvim 3 tcis-r j: ^ Buiase 

( 5 ) iCTjkt 6 *©tti^*s i 6 *©ini^ii * n/c 
^©rt^©**. RBy-r^iL/rggSpjtfeJSc^iici 

l/t:i,>S. ±£Gr. Gb36SRBy'f>pI«ifiHi^r* so 
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tl«, Gr?rRT>7'«:. Gb*BT>-?"{C-en-enta: 
(S5) . ±igGr. Gb*SRBy-Y>oI 

StljSfflrt-C^cl:fn«. S6, S7. S8^tjitfo 
(0 09 0 ] Su^©J:^«:. 03K:*jt,>r. ^^^SlkDffi 

■7-^ F>'<^>X?ri^/<:iit>k:S:5£$n4RByV>©*»i 
iB!lw&n^Urfe«). RB'5rV>©Bja()®fflfc*l®3l£3&J76iS 

[0 09 1 ] :*:|isg©ffjjii-c». fii^w^naaigim 

«tor. RB^lWiffl^HMffiSC (5) «:s^-rfi«!«:J:0 

^Urt,^^*3, RBy-<'>©nJKi®HWiti^«:J:^:£. 

T2 /^^©flilgi Gr=Grmin. Gr=Grmax. 
Gb=Gbmin> G b = G b ma x-CffJfiSSti-Sffiffl 
-C*o-CfeJ:C*. *-5C»«. *lKW^SrtJp*:©»fni^-Cia 

[0092]-7-f^CJ3>b'i-:5?27»> ±ji©a 
0, pJIi)t5HJ^RByV>lfft»gP9<?:Or©«#gfc^ 
oTteO . ■5I«j©H*lJSa58 <!: brSdf'PLfcteSG r . 
Gb*iRBy^>oJS(»®H^r*ofctB^K:. RB^-^ 

(0 0 9 3 ] ia4*ffll>r> v-Yi'an^f jL-df2 7 
©W8bteffl*iJ^g|J8 <!: l/-r©fP^?:Si?Br5. Tftt> 

•So ciiByv>*5ffi< , R'y-oam^^fc^m&D^ 

Bl^t?*St|^-¥>. *I®*SS{C|»«1. *S*53teiKifeo 

ri,>^li^-C*-5. ^X©J:^^f^'>->*SS 

I/. -e-©ifr©RByv>©^<b^#^-5, 

[0094] ai»*It?MI33n)fcMl*J*>6^!ab«:Mi1- 

©BBftC)^d:-oTl,>.2,gP^^iliJL-CI<^-5.<?:-r-5.. C©ia 
^^sr7>f h-'N'^>X*s<tnTli.5.tfc^fWRBy>r>© 
M«{Gb. Gr) «,^>C©J:^>i{agtC*.5. C©i 

^7-^ h^>-7>X?:i^>/cii{)K:R-!r-f >:&jlS6L/, 

By-r^^ritf. U*»Uft*J6Srt©3KaS3W*|«3fe 
iS^j:.5JS^. RBy'C>©^{b»l24©i^U-®®iB 

Jit? C <!: «rl!S±-r -S?t AKSW 6 nfc R B y > DlBMS 
H©i1-«:*»). ^•©Bfl«J±. *N©RBy-f>*l93£-r 

[0095 ] *||Jfe©J&,^-C«. fCiCi^^tc^ ^iC, 
.■;SN*m By-f >Bl86t£ffl*«l»«-r*S«©OioG r 
= pxGb + qcfc»3*)±(c*.5fc*, M.'^.O^^^ili^ 
ONi. jtiSG r = p xGb + q <i;©3t#.M^*S)> ^ 
©ai^©Gr. Gb?:^X7 U-A©RBy-<>iLTR 
BT^r^-Kia^t-S <H7t*>. S6. S7. S8).,#. 



(12) 

21 

N*SGr = pxGb + q' J:»J «>T{c*i*g^». \MM 

ONiGr =pxGb + q' i<D3<LHSL?r^:7 Ix-A© 

5?.M (*/cWL) (Ornm (Gb_m. Gr_m) tt^XCD 
^-C**e>nS» .■SN*Sit«IGr = pXGb 

+ q J:0*)±«c$>^<i;tWB5ieS (6) (DJz'^iCtj:*). 
.■^.N^JKi^Gr = pXGb + q' <fc 0 4>T«:*St#tt 
Si^BiC <7) ©J:!>{CJ5r-5. 

[0 096] C©i: ^/S3^,c&M^L^©ffiS(Ctgaf 
RBy-r>?rRT>7"2 4*iJ:CfBT>:/2 SJC-en-e- lO 

nss-r5ci{cj;»)« es©RBy-f>*sRBy-<> 

fe^ii^ (i^i?^) icfii^sRBy-oibr^ssn 

l//cm*i|Sl-©«IS6>S:WrSgBM«C». 13— ©^<& 20 
^ LT:^©|ftBj^r#BS-r ^. 

[ 0 0 9 8 ] 3ij6©?^s§ 1 ig«{c R B y -r > oiaiffi 
[0 09 9] ,■^,c<^:■^N<b%fe^r-c*Sil«c 

N*>6^S©^fgJj<rt«:*^i>6!&-5.M^ (Ttr 30 

B^CN*. (Gb) :^iE©l^*tCABft:Wr6 

•r, -ct/ciMli, fta©J:^«:^i*l1ii^©^^r-*N 
«:S*>i£C^i^|fli-r*€.jij|gG r = pXGb + qi©3S 

.^.«:J' i-rs, i^fiifc. fiiUCN*. ti#:&isifi©i6i 

fr«:AB/cWf -C^Aiil^iiaiiGr =pxGb 
+ q <!:©3^^^,*K* i-T-S. C©J: ^ tCA Bf?) OT-C 

^tczmi^tRGi^-^ >ajwmm t-cm^n fc^m>^ 

[0100] rjiis. ±iB©-r6-rs (ab) ©9i^®f± 4o 
:^{cov»Ttt. Jii6©jg^i ii^sit?*^. c©/c«)Si 

[0 1 0 1 1 ^mm<Dmm-cu. *n*«. RBy-Y>oj 

8fi®H*<#fiS-r-5>iSm©<y><!:':>G r = pxGb + qJ;») 
4>±K:*S/c«). iSi^Gr = pxGb + q©(i^3!)S. it 
«Gr = pXGb + q' <t*)<>, .^,N{Cjfit». S/c, ffe 
©^r©Wlgi LX<Dm.1Si-rtj:t>l5mJSiG b = G b m 
in. Gr = Grmax. Gb = Gbmax. Gr = G 
rm i nitb-irfc. fiSG r = p xGb + q**. «t> 
.^.N {Cjfil*. ^<OicH>. ±S««T ifiiBG r = p X G 50 
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b+qi<D35Slg±©.^,***. ^(OmmOGr. Gh^ 
JK-y U-A©RBy-l'>i LTRBT>7"(Ci93e-rS. 
C©3^il3:. 08*. ^:»J ' K* -0^)^. 
[ 0 1 0 2 ] OS ») . ^r©:^J?|li lyr©illlf feto 
^ttSGr = pXGb + q, Gr = pXGb + q' . G 
b = Gbniin. Gr=Grmax, Gb = Gbma 
X. Gr =Grm i n©J5:*>-CS^,^.N(Cifil»Ug*^ 

±©.^,^5}<«?). -e©ffi^©Gr. Gb^;JC7U-A©R 
B -y W > <k R B T > :7"W:^S-r o 
[0 10 3] c©J:^{c. j^.Nica-^lr^fiSSti^. 
N€^^/c*S^i|!| <^i|lT) i. RBy-f>pI«)liSIH 

ccgi^-r-s. c©/cfc, fi^.N(c^3nsRBy-f>«cs 

[0 104] #tc. CCTtt. iti^GNi. ilLi^Gr = 
p xGb + q <!:©32S,*,P ^©aiS©G r . Gb 
^'Ayi — A©RBy-f ><i:l/rRBT>:?'K:|93t■r 
-S, rUfy*,^ ±iB©mS!^A^0-C*..Sli^-C*'5. 

o/cso^o-c, -r^-r* (AB) *so-cs>?>«-&-c*-s, 

rtiioly. B9lil©RBy-r>ffitS-C*.«5. RBy-Y>nJ 

WMm9\-t tj: -y /c-^IhI©R BV^ >IS«-C* -5 -^.N t * 
$t?ilj^CNi. C©^lit^t©i^*P4iS:^f -Sfc© 
■e*-5. jQrte. II^{CW. RBy-<>©i») 5Sffl©ffi 
ffl*S0~2 0 4 7-C*-S©(C>(*U, RBy-f>©oJ^;^ 
7^-:'7*«l~l 6 iti-^/jN^^cffl-C*-!). COfc^. s^. 
N ijsc i©S§iit(3:35>!iS:»3>'b$ C iA^-C* 

e:©J:^{cigj|CN<i:±iB^»llioi5jS*s9:ST 
^:^r^«> , -?-©S:Sf*©**s^ LTc^ ^^Si)©:^r_r6j*^ 

[0105] i^cfc. Ilig©?fjftg 1 -Ci^'^fc.fc ^tciUgO 

ife©ji5SiJt'>cr. j|?»s*5:}>% < r^*, ROMSfi 

[0106] CJW©ff$.^3 ) ^:^Bj©5 P,K:ffe©||;^ 
©JB,^ic-ociTS9K:S-:Jt,»rgi?§-rtitf, JilT©ji«3 
■c**. iftW©ffla±. ffffi©SISfi©?KjS©ia® 

[0107] mt&mmimmicLXRB^^>-sj»m 

«. «T©J:^«:^na^^, "T^i*)^, ^C^J&s^.i^ 

^. -€•©■< ^7 (u. v) tmrt. mi^ait. u 

>0. v<0©ffiH-C*^. ^«/3Wu> 
0. v>0©®H. MJ^T«u<0. v>0OeH. M 
J^5«u<0. v<0©ffiH-C*4. -e-U-r. ]^«PPH 
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mt) ±ti3:^4'0<Dmi^. rtit>%. u>0. v=0 
CMWi. u = 0. v>0<D^i«. u<0. v = 0<Offi 
u = 0> V < 0 c^>^m^^?)fc. 8-:3<D^lg|{C|Z^ 

[0108] iXJC. ^N*l±IB4oOD^i^©i'®M«(C 

N«SR^a{C{4gb-CC>S (WT. *N#iEM«<b«lv-r 10 
4) . 

^ ( C C •Ctt^iS©?f5,^ 1 PHi 6 rxomm^^fJ: -5 ) © 

n«. <T) itl^Gr = pXGb + q©-r'<r. 
iSiliGr = Grmax©-g|5. jti||Gb = 

G b m a X O— gp-CS) 

CO 1 1 0] -?-Lr, ±fB.^.N??a^^i'^,NfliJg|5»<!: 
©W:^K:^$nS^Jg (CC-C(*Si^C»3«^<!;f?5f 20 

^•rgBS©Gr. Gb*;^7U-A©RBy'f>tbr 

CNi±iB (T) ©SIJ^t©5S[^,t?*i3. .^Att. ±iB 
(T) ©SB^±-C«*S*s*P<!:liSJ6:S,^.©fiH!t?* 

[0 1 1 1 ] oso. RBy-r>Disb®H?:?^fiS-r^^ 

r©S^iS. ■rftto%CCrweKGr = p xGb + 

q, Gr==pxGb + q' , Gb=Gbmin, Gr= 30 
Grmax> Gb = Gbmax; Gr=Grmin©^ 

•?-©S|5^F«J©,#.©]ffi«©G r . Gbir-Xyi' 
- A©R B y > <!: 0 r R B T > :/«Cs5S^ S. 
[0 112] Ht^^^tK*. |fffc(C^^t--2>RB->-V> 

i>^mmOTj:ifi-C, fti®w«:o(,>r,"^,NiimcffliJ{c*-s 
< JSS J: ^«tSIJr»±©.^.A36i*^R B y-f 

»f/t>iRBy-/>tbTgs3e-rs<tt»^ciT?*-5, -r 

tii:>%. COyrnvkt. ^^V}\^Cn^ (Ax. Ay) t 
■tht. Ax>0, Ay<0-C*«), -i^' h^UCA-^-^ 
i' h;UCPU:r>iiT4>. -en-en (Axa, Ay a). 

(Axp, Ayp) i^Si. Axa>0. Aya< 
0, Axp>0. Ay p<0-Ca^.2>. 

(0 1131 C<omt£*)W^(O^J,i. ±a,^.NIf^E« 
lg|J:r*5fc«e>. RBy-r>?:.^.N{cS£^r|S3£UA:ti 
^i«RBI#|Sj*s-StL-CI,»S. r«cfet. Ry-/> • B 50 
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y'r>«c-oc»r*n^n*iJbn • iSii>©i<»-rn*tf ^*^© 

©.#.iJt-<r, RBy-f>©ffl*«.^.Nt:*:|f <^)5r4C 

[0 1 14] CC-C«> aiiCNi, a^Gr = 

pXGb + qi©5^,^.P«:^*. -?-©Jl«©Gr. Gb 
7 U - A© R B y i L r R B r > ::^(c|S:S-r 

-r^c+D^. ,^.c^r^fi*. ^sf*©*^*?.#.i-rs-< 

[0115] %*J. J|]te©Jgj^ 1 • 2 t?W. 1^©i^l?l 
^©^^.'i^.NK:^^)i5tiig^^^jl^/c*^. -ewi^tc 

±©«if^l8i l> 5 J: 5 

[01 1 6 ] :^mnic%:i,m^immm.^. tib 

©J;^K:«^L/rfeJ;l». fJO:*?^. iii«*fiSilS«. 

m^thmm^mt. Bmm<Dmtsm^^m^thmm 
^Si. Rss*. omm. B.mmi)^h&mm^^mi> 

^Si. ei®s^©fe(S^^tf-»-rs^l3i> BuSSiiiS 
©fefiR^j&^^&fiK^^i-fefPiJ&iJc^J^cRy-O (RT 

>:7*y-f>) , By-f-^ (BT>:7'y^>) ^r^ffi-rs 

Ry-Y^iBy-r^i^rWiiKiO. M**0 

iu> i5riBRy'/>*j<fco'By-r>*s. 

Sfjrti j; ^ (CiSSS n/cR y -0*5 i O'B y -<>©p1«i 

©Ry-f>. By-r^^s^-r^^Niufcttf. sseo 
■5**, iffc&Ry-f>. By-oi^r. -en^nR 

T>7*. BT>7'(c^S-r^>J:^«:^fiSLr^>J;t^ 
[0 1 17] 35fc. *^?3«:^*iffl«teSS?g*. TIB 
©J:^«:«|figbr*>J:l>. -r^cto"^. jii«i©ffliia«. 
l!S^{*©t»^*aX'3 3Atfjg^gp<!:, Riii^©W:^fi-^^ 
ififi-r^ifiii^lgi. Biii^©m;'jm^^iiiti-r^tii!ii 
^©i. RiiiS. GiS^, BEii«*^e>Sili**»lti-rs 
^mi. aBeR©fefiR^«:tt»-rS^I3<!:. «Ji3e®3R 
©feEK^*^e>fefi£»*542t3 i^SrSJr^i'drRy-O. By* 

^yinmti>^&Lt. HuiBRy-f>. By-^>*i. « 
^^T^istjisscc^i'xcissEsn-feRy-o. sy-^ 

>©oIl&®Hrt{C*>S3!)ii '57!)i$:flK-rS^Si; MSB 

Bi«i®ffli^K:RyY>, By-OTii^sJs^tc, ifiBoj 
s6ffiHii-©Ry'f>. By'r>(ca<. njsb®HF«jK;* 

4Ry-r>. By'f>?:. ^n-enRT>:/. B7>::^ 

[0118] ±iB©«fiE(cj:n«. RBy-f >^#mu 
3tfe*. -en;:^RBy'f>©pH!()t5Bi^t)a:s«^(c4j 

RBy-r>©oIS()ffiHF»3-c*0. Rsy 
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©ffi*JRBtti!isgP«:|9:SSnS/ci?). Uvt^Tf^Vifim 
[0 12 0] */c. >'^•-V:^J^^>t•:x-a?•t^>, >'^> F 

[0 1 2 1 ] *^Hji«:««iii««4a«B*. TIB 

><DMIS±fai^ (By-O. RyV» <hM.=5<!:?ri^ 20 

[0122] ±ge©«fiX«: j:n«. ©*>a:-;^-c*as 
5 > ;^lijE<&Sltf -r -set *i^fig-c* 

[0123] 

«. iia.-^.NdsiiaR By-f > pja^Ho^i-tcaa-r s 

±te«l?«±CD**s«-rRByV >^»ffc!&R 30 
-ByV><bL-CiSSTi«fiK-C*^. - 
[0 I 2 4] 2|E^?8®i®lfe*JHffi$IHW. ±IS,^,N 

*i±ieRBy-i>Dj«iiKH«w«:ag-r^i^{c. ±fg 
i^iiajtc.-^iJ&s^f R By-<>^s^/c^a:R B yv >i u 
■csjt-r i R B y >f i^fSM^&^mtr -s^br-c* 

[ 0 1 2 5 ] */c, *^BJ®iii0MS:7'a y^ A=&igMi 

*i±iBR B y -Y '^^mm<mic{iLm.-f ^ # «: . ±f e 

iS^»±®**s«-r R B y >*9r/c^tR B y-f > i L 

T^^-rS^fiRr*^. 40 

[0 12 6] cnfcj:*). w^fe■r•*s^s^mc*fL.^^ 
^tc^Ybo/cw^-cfe. RByw>*so i'-tf-r. 

[ 0 1 2 7 ] S/c. ±iB©<f 

fi£{cmr. ±ieRBy-r>nrt(jffiffl4a^«is*s. - 

N3fts±BBRBy'/>oI«)t5ffl©51-{c(as-r5it{c. ± so 
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,'^.*s^rRBy-f>€:. Sr/c^cRBy'f>il/ri9:g-r 

(0 1 2 8 ] cntcj:?). 5^'7-^ h-'-«^>;^©*Offl^rrsi 

(0 1 2 9 ] *^Bj®iij<^i!iS:^». ±fB©fi| 
iKtcmr, ±tBi^l!l«©^%-C-;gN{C«feiai:.i^Wi^ 

Mdi^-TRBy-^^*. IFf/cJ&rRBy-OiLrglS-r 

[0 1 3 0 ] cntcio. 'i^y-r f->'>'^>;^©f)JiP:^rrsi 
?rjaiftL.J&:i»©r. ±iB«fi£«:J:€.5S!)ll«:j!jnA-c. 

*©fe*i:iiSi{cs:^bLfci#^cc, i!S^^©fe*5ffis;cs 

[0 1 3 1] *#H8©H«{«!M:^». ±§B©« 
fiStcm-C. ±iBRBy-f >pJ«l®ffl^r^-rM^*i. - 

-:>ti±©i^l?«l i L. r ©i^:»-cfi^fiK5 n-c*i •) . ±si!^. 
N*s±^RBy-r>nrsiiffiH©i^{cfiig-rs<b*«:> ± 

**sa-rRBy-Y>*. iffc>a:RBy-f>ii/ra:^-r 
[0 1 3 2 ] cntcj:»9. ^>'^'^>y^©^^J^8lWl^ 

< jSJK-r-SC i3&sj&:(,»©t?. ±iB1«fiSJC J: 
ccftn^r. «Ka*J,^«cc^{bbytti^*S(,>»i!S[^^ 
*i^fbL/. SS**©fe*5.tiiS(c^{bLfciS^(c, 
©e*s@^«:S&5&-^<t3^^b-r ■S©?:ifli^ -5 c i*5r 

[0 1 3 3 ] s/c. :^^m<Dmm!imyjm\t. ±m<Dm 

fiSfcjjp;! r > ±iS.m^m<D ^ ^ -c.^. N JSC 

p*s«f RBy-f>%. iffcj&RBy-oiorase-r 

[0 1 3 4 ] cn{cj:0. d--7'n'^f7>;^©$iJ8itJ^fpi 

m^^mic^itLtcm-^3bi>i.^itimmmtb. mm 

3fc©fe7!>s:iiffli(c^{b L /cJS^tc , IS^f*©fe*5Sffi«:s 

[0135] S/c. *^B^©iii^J!iS:^a»> ±gB©^ 
miclM^t: , ±iB.#.N*s±iBR B yv > nI8tiffiiB©n(C 

fiisrsi*«:. iSr/ctcisse-rsRBy-o^a^cs^ 
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-if hJUCAi«:otiTM*llfi£^>l51±*}<tC>'affllfiX^|3] 

±r#^*s-en^ti^ L < aj: ^> J; *g»»±©c& A 
[0136] ctiicJ:*). t^'y-i h^^v>:^<omm-^(^ 

[0 1 3 7 } *3fc. :$:^m<omm9m-^it. ±^(om 
^(csn^r. ±ia,.=sAiL/r. iSi^CN±©.^,p*i^f 

[0 13 8] CtifcJiO, ^^-Y H>'N-5>:^®$<JSP:!5^|fiI 

[S3] Ry-rx ^"f-^iycmtmm^n^-twmm'c 

[04] :*:^{c43t:fS. R^-O. By-/>*JpIttffi 
[05 ] ^^Bj«:*5l:f$. R^^-Y>. By-?>*SpJSijffi 

[06] ^^viWi>mmm-nT^^-7 'fp'azi-^xi ^ 
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* f ^'0r*i. 

[07] *^ig{C*jW48!ltl««-^tiiE^«r^^7n- 

[08] *^i!BCc^Sil«55S:&ffi©ffe©«fiRW«:4tflt 
Ry-r>. By-r>*iojJ!MiHi^K:&-3fcti^©|f 

[09] 3|E^?S{c«fe^lifi^MS??ffi©?6(Cffe®^^F« 
{cfcws. Ry-Y>. By-f>*iDj8!rf5HJ1-«:i&ofc*§ 

[010] t¥*©iBHIifi#liiESIg®«fiK^*^^^P 
2* d'0T:*-5. 

[011] «£*©l»»«-^«jE«iffi*n^r 7 a - 5^ + - 
[?^-^©§il«] 

3 OB*:7H22' h i/^>:/ 

4 Rr>:/ 

5 BT>-7" 

6 efi'-t2;i.«#gi5 (RBy-f >g:S#g:) 

7 ;*:7u-ARBy-f >tf#g|j (RBy'f>S3£^ 
©) 

8 ^SSffiHW^SC ( R B y -I' >l^3^^© ) 

9 oJS6ffiHil.R B y >SttSLgp ( R B y >IS;S 

1 0 'ikmmm 

2 1 m^<$m=i- 

22 A/D3>>'<-^f 

23 OB*7-fes» hi'-5>7' 

24 RT>:/ 
2 5' BT>7" 

2 6 e f -fe;i/«jssB ( R B y >S3£#a) 

27 v-ri/anvf*-^? (RBy-o^^S) 

30 
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